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CHAPI'ER I 
INTRODUCTION 
This problem came about through the attempt to explain a 
bit of behavior which seemed contradi ctory to existing knmvledge. 
What surprised several psychologists who observed it was a brain-
damaged subject's good performance on the Reproduction part of the 
Word Association Test. As used by Rapaport, this test follows t he 
administration of a word association list and consists of askLng 
the subject to respond to the repeated list with the same words he 
has just given.1 In the instance observed the list was sixty words 
long ; and, since it is a clinical axiom that brain-damaged people 
have poor memory for recent events, a good perfor mance on this 
task of apparent recall seemed to demand some explanation. 
There is no question that most brain-damaged people are 
unable to summon responses which on the basis of past experience 
should be available to them. These failures are generally clas-
sified as memory loss . But another point of view regarding memory 
is equally unassailable. This is that memory is not a unitary faculty 
and that success or failure in summoning appropriate responses is 
tied directly to the specifics of each situation: what kind of 
person is remember ing, what content he is asked to recall, what 
lnavid Rapaport, Diagnostic Psychological Testing, Vol. II, 
Chicago: The Year Book Publishers, Inc., 1946, pp. 13-84. 
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the intervening processes are that account for the response. 
We shall posttllate a model for the word association process, 
the main ele:roonts of which can be grouped into the automatic and 
volitional aspects of behavior. This model is the prototype of 
the normal process, and so one objective of this research is a 
contribution to the psychology of normal thought. We shall hypo-
thesize that brain-damage alters this normal process in specified 
vrays, and so another objective is a contribution to the special 
psychology of the brain-damaged. The plan is to manipulate con-
ditions so that the consequences of the hypothesized differences 
can be observed and measured in groups of normal and brain-damaged 
subjects. 
At present the dominant trend of thought in the area of 
brain-damage leans heavily upon such descriptive terms as rigidity, 
perseveration, concreteness. These might be invoked to describe, 
but not to explain, the observation in question. It is the view of 
the writer that such conventionally used terms apply to behavior 
which analysis reveals comes about through different processes. 
It is hoped that an explicit model of the responses investigated 
here will provide a basis for more discriminating use of such terms. 
Further it is hoped that such a model will give rise to finer 
predictions and more testable hypotheses. 
CAAPI'ER II 
THEORETICAL CONSTIJERATIQ}B 
I. Intervening Variables and Their Historical Precedents 
The basic model to be investigated is of the process which 
produces an association to a stimulus word. Its volitional and 
automatic components are conceptualized here as the Selective Process 
and the Automatic Process, respectively. The task of this chapter 
is to delineate these intervening variables with reference to their 
fore~unners in the literature and their functions in the model. 
A. The Automatic Process 
It is recognized that all thought processes have preparatory 
phases during which many possibilities offer themselves to con-
sciousness. Hughlings Jackson expressed this idea as follows: 
••• there [is] an unconscious or subconscious revival 
and 
of words in relation before that second revival which 
is speech. Coining a word, we may say that the process 
of Verbalising is dual; the second 'half' of it being 
speech.2 
••• speech and perception are preceded by an unconscious 
or subconscious reproduction of words and images ••• 3 
2Hughlings Jackson, Selected Writings of John Hughlings 
Jackson, Vol. II, London:· Hodder and Stoughton Ltd., 1932, p. 164. 
3Ibid., pp. 167-168. 
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Upon stimtliation, then, a number of possible responses are 
aroused. These responses do not have equal probability of occurrence 
but rather are arranged in order of probability of occurrence. The 
concept of tl1e response hierarchy is also seen in Jackson: 
••• It is supposed that the subject-proposition [ the pre-
speech revival of words phase] is the ~urvi val of the 
'fittest' words in fittest relation ••• 4 
and 
The result of numerous sudden strong and therefore con-
flicting discharges would of course be t..""le survival of 
the fittest ••• Of course the 'fittest' here does not mean 
'the best,' nor the fittest for the external circumstances 
of the time; it is the ~urvival of the fittest under the 
internal circumstances. 
Thus Jackson emphasizes not only the response hierarchy but 
a particular hierarchy for each person, one which develops according 
to n-the ·internal circumstances •" 
Normative data, which support Jackson's intuitive assump-
tion of ordering according to probability of occurrence, are · 
available from Kent and Rosanoff . Based on responses of 1,000 
normal subjects each stimulus word in their list is shown to have 
a distribution of responses, some given very often and others only 
once in a 1,000.6 These data based on groups are found to hold 
for the single individual as is seen in Marbe ' s Law: There is a 
logarithmic relation between an individual's reaction time for 
4Jackson, ~· cit., p. 187. 
5Jackson, ~· ~., p. 195. 
6Aaron J. Rosanoff, Manual of Psychiatry (7th ed.) New· York: 
John Willey and Sons, Inc., 1938; pp. 889-93~ . 
free associations and frequen~J of occurrence of these in the 
population.? Osgood concludes from this that, accepting reaction 
time as a measure of habit strength or word dominance, the most 
dominant response for any individual is based on frequency of 
usage.s He generalizes that the word association test is a highly 
useful technique for dynamic philology, the application of statis-
tical methods to language . 9 
With the reservation that the probability" hierarchy for 
groups only approximates the hierarchy of the individual we agree 
w:i.th the foregoing data. However, we contend that frequency of 
vrord usage by the individual is only one determinant of the response 
hierarchy. It might be well to include at this point a delineation 
of those factors which in this model determine probability of 
occurrence. Our view is sufficiently broad to include, or at 
least to be compatible with, various theories: Associationistic 
Psychology, nee-behavioristic reinforcement theories, and psycho-
analytic ego psychology. 
In general the likelihood of a given response is the 
resultant of its past frequency of contiguity vdth the stimulus, of 
7 Charles E. Osgood, Method ~ TheSry ~ Experimental Psychology, 
New York: Oxford University Press, 19 3, p. 722. 
8Ibid., p. 723. 
9Ibid., p. 715. 
its connection with a drive, and of various defenses against these 
drives. A response may come about through an overlearned rote 
sequence such as 11 hot-cold. 11 Or the stinrulus may touch ppon an 
affect-denermined sphere of connected associations such as 
"tobacco-pleasure," in an enjoyment sphere; or "tobacco-cancer' 
in a fear sphere . If in response to anxiety a subject interposes 
an attitude of defense, he may remain in the affect-determined sub-
sphere but impose upon his response a particular grammatical 
relationship such as synonymous, subordinate, superordinate, etc. 
For example he might say, 11 father-sire. 11 Another defense might be 
to leave the affect-determined sub-sphere and to report the 
stimulus only as a member of a conceptual category, for instance, 
11 blood-body fluid. 11 Or he may report distant or apparently un-
related associations or clang associations. Such defensive 
maneuvers can well be regarded as outside the usual response 
hierarchy. The response which would ordinarily be given is blocked, 
and the subject adopts a more cautious and volitional type of 
response . 
Regardless of what combination of factors has determined 
each individual 's response hierarchy this hierarchy is largely 
based on past experience with the stimulus word, and at any moment 
this is a constant. So the hierarchy has considerable stability. 
However, such variables as shifting drive states, defenses, and 
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transient attitudes introduce variability into the relative con-
stancy. Thus the response hierarchy is only appro::dmately stable . 
Summarizing the foregoing we can now define the Automatic 
Process as a complex of processes ~nich upon stimulation determines 
the arousal and initial order of probability of occurrence of a 
number of possible responses . With particular reference to the 
word association test, stimulation by a word results in a hierarchy 
of possible verbal associations. The Automatic Process is the 
mediator of old learning and is the expression of the automatic 
aspect of behavior. 
B. The Selective Process 
If there were nothing more to behavior than the automatic 
aspect, the behavioral response would alw~s be the one at the top 
of the hierarchy of possible responses, the most dominant one . 
Actually, after the Automatic Process has resulted in a hierarchy 
of possible responses, it remains for one response to be selected 
as the behavioral response, according to the requirements of the 
current situation. Depending upon what these requirements are, one 
or some of a number of psychological abilities may be called upon 
to bring about the appropriate response. These psychological 
abilities include such conventionally recognized ones as xoomory, 
judging, reasoning, etc. In addition a good deal of iVhat Goldstein 
attributes to the abstract attitude would be included. In After-
effects of Brain Injuries in War he writes~ 
The abstract attitude is basic for the following poten-
tialities : l. Assuming a m:mtal set voluntarily. 
2. Shifting voluntarily from one ~spect of a situation 
to another, making a choice. 3. Keeping in mind simul-
taneously various aspects of a situation.lO 
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Summarizing we may now define the Selective Process as the means by 
which a behavioral response is selected from the hierarchy of 
possible responses according to the requirements of a particular 
situation. In the word association test the directions which 
provide a set to select a certain class of responses determines the 
requirements of that particular situation. The Selective Process 
is the means by which the individual modifies automatic aspects of 
behavior in order to meet present stimulus conditions. As such, 
it is essential to compliance with new requirements. It is the 
expression of the volitional aspect of behavior. 
These intervening variables, the Automatic Process and the 
Selective Process, interact in the word .association test to determine 
the behavioral response to each stimulus word. These processes may 
be congruent or competing. In the ordinary word association trial, 
Where the cognitive requirement is to give . the first word that comes 
to mind (Selective Process) they are congruent, ~·~· the first word 
that comes to mind is the most dominant response (Automatic Process.) 
II. The Relevant Effects of Brain-Damage 
The foregoing intervening variables are hypothesized to differ 
lOKurt Goldstein, Aftereffects of Brain Injuries in War, New York: 
Grune & Stratton, Inc., 1942, p. 90:-
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in brain-damaged and normals through the effects of brain-damage . 
In this section these differences vvill be presented along with the 
evidence for them. 
(l) In brain-damage there is a raised threshold for less 
dominant responses, fewer possible competing responses, and there-
fore a tendency for most dmmnant responses to recur . (The 
Automatic Process is more unvarying.) 
It is a clinical commonplace that brain-damaged people show 
a loss of total responses and variety of responses. One measure is 
the Rorschach Test on which soiiE signs of brain-damage are low total 
responses, few determinants, and less complexity of responses. 
That such responses are not destroyed but rather are unavailable is 
an accepted point of view. Schilder writes that in Korsak:ow 
syndrome and skull fractures the previously learned material is 
not lost but inhibited. He goes on to say that, 11At any rate, one 
arrives at the general view that organic conditions do not simply 
destroy the nemory material.1111 It is often observed that under 
emotional stress aphasics are able to utter words which otherwise 
they are unable to say. Schilder cites the story of the patient who 
cries out in desperation, "I can't say, ' No ."l 
Our view, taken from Goldstein, is that, 11All direct 
cortical damage causes a rise of threshold and retardation of 
llPaul Schilder, l·iiedical Psychology, (Trans. David Rapaport) New 
York: International Universities Press, Inc., 1953, p. 161. 
- 10 -
excitation.nl2 With the handicap of raised threshold the less dominant 
responses become unavailable. This shortening of the response 
hierarchy results in a reduced number of competing responses. This 
in turn makes f or greater likelihood that one of the remaining more 
dominant responses will recur. Zipf has observed that the lower 
raruc order in frequency of usage in the population the more different 
words are found at that rank.l3 Since, for the most part, words of 
low rank order frequency are less dominant responses for the 
individual, when such responses become unavailable through brain-
damage a very large proportion of words is lost. Zipf's finding 
was based on word counts of an American newspaper, Plautine Latin, 
and colloquial Peiping Chinese. The same result was found with 
subjects by Skinner, using the Verbal Su:rmnator.l4 
' 
( 2 ) In brain-damage there is an impaired ability to 
respond according to current stimulus conditions. (The Selective 
Process is less efficient.) 
The literature on brain-damage impairment deals in large 
part with impairment of those abilities which are necessary for vihat 
we have conceptualized as the task of the Selective Process . As 
12Goldstein, £E· cit., p. 85. 
lfla.. K. Zipf, ~ Psycho-Biology £f. Langu.age, Boston: Houghton-
H:ifflin, 1935, p. 3. 
l4Burris F . Skinner, The distribution of associated words, Psychol . 
Rev., 1937, 1, 71-76. 
- -
- 11 -
previously indicated much of what Goldstein refers to as the abstract 
attitude is subsumed under the Selective Process, and it is his 
classic contribution that the abstract attitude is impaired through 
brain-damage . For example, and highly relevant to this research: 
[The braLD-damaged perso~ has great difficulty in 
shifting from one aspect of a performance to another, 
in making a choice, i n finding out the essentials of 
a situation, in accounting to himself for his acting 
and thinking .1.? 
Also highly relevant to this research is the ability to delay so 
that inappropriate responses can be inlrlbited and time made available 
for institution of more appropriate ones. In regard to this Goldstein 
writes, 11 Tasks that demand reflection for execution will suffer 
more than those that can be executed unthinldngly.nl6 HeP..ry Head 
provides an example of impairment of the Selective Process when he 
writes that aphasics seem to have the words but cannot use them 
propositionally, intentionally; the more intention needed the worse 
they do.17 In other words they know what they are supposed to do 
and also have the responses in their repertory, but tlwy are unable 
to choose the correct response. 
A host of other abilities whi ch ~ be involved in Selective 
15Goldstein, 2£• cit., p. 89. 
16Goldstein, 2£• cit., p. 88. 
17Henry Head, Studies ~Neurology, Vols. I and II, London: 
Frowde, 1920. 
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Process functioning are so well lmmvn to be impaired in brain-
damage that they are used as diagnostic criteria: perceptual-motor 
functioning (Bender-Gestalt)}8 visual-motor coordination (Digit 
Symbol sub-test of the Wechsler-Bellevue), 19 integrating and syn-
20 
thesizing (Block Design sub-test of the Vfechsler-Bellevue), etc. 
But the most classic sign, agreed to by all authorities, is a dis-
turbance in those performances generall y regarded as representing 
memory. 
III. The General Hypothesis 
From the foregoing su_nunary of logically derived and em-
pirically observed differences betw·een brai.n-damaged and normals 
it is seen that responses whiCh can be made on the basis of old 
learning are relatively intact in brain-damage, •vi~~ impairment 
being recorded primarily through observation of other classes of 
response. Thus the general hypothesis is stated as follarm: 
Psychological impairment in brain-damaged persons leaves relatively 
intact the capability to respond on the basis of past experience 
but reduces the capacity to deviate from the tendency to respond 
to a given stimulus with the most dominant of possible responses . 
IV. Derivation of Experimental Hypotheses 
Consequences of the previous hypothesized differences in 
1
'\auretta Bender, A visual motor gestalt test and its cl inical 
use, Am . Orthopsychiat. Assoc. Monogr ., 1938, No. 3. 
l9David Wechsler, 1\tl"easurement of Adult Intelligence, Baltimore: 
Williams and Wilkins Co., 1944, pp . 150-154. 
20I bid., pp . 150-154. 
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brain-damaged and normals can be predicted within the framevrork 
of this model in the terms of experimental hypotheses. In this 
section these hypotheses will be derived. 
lfhat happens upon a repeated presentation of identical 
Sirnuli? Because of the relative constancy of the individual, the 
Automatic Process 1r.ill produce approximately the same possible 
responses in the same order of response hierarchy standing. How-
ever, because there is some change in the person from time to time, 
and at the least a second presentation is in itself a changed 
condition, some differences are expedted. These should be less 
for the brain-damaged than the normal because of the brain-damaged 
person's raised threshold for less dominant responses, fevrer com-
peting responses, and lessened probability that responses other 
than the most dominant will occur; in short, his more unvarying 
Automatic Process. It is possible to test the first part of the 
general hypothesis, the auxiliary hypotheses about impairment due 
to brain-damage, and by implication the postulated Automatic 
Process through re-presenting identical stimulus words with a new 
cognitive requirement. The new direction is to repeat the response 
made to the first presentation. 
Under this new cognitive requirement, if the most dominant 
response does not satisfy the current stimulus conditions, ~·~· is 
not right, the Selective Process competes 1vith the Automatic Proeess. 
This occurs less often >vith the brain-damaged person because of his 
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more unvarying Automatic Process:- ordinarily his most dominant 
response will be the same on repeated presentation. In this 
respect he i s favored on such a task. However, on those occasions 
when the most dominant response is different, the brain-damaged 
person will be less able than the normal to prevent the potential 
error . This is because he is handicapped on such a task which 
requires comparison of intended response >v.ith memory of a recent 
r esponse. Thus he can expect generally less success than the 
normal. If efficiency on a recent recall task can be estimated, 
any ability to produce the sruoo response beyond this efficiency 
would seem to be due to some other factor. This other factor we 
have postulated as the Automatic Process. With the difference in 
the recent recall t;ype of Se lective Process functioning controlled 
statistically, so that brain-damaged and normals are equated on this 
variable, the brain-damaged should be more efficient than the normal. 
Hypothesis I: 
Upon repeated presentation of identical stimuli to normal 
and brain-damaged people, if capability for recent recall is con-
trolled, the brain-damaged will be better able to reproduce previous 
responses than will the normal. 
What happens i f we let the Automatic and Selective Processes 
vary under a fUrther changed cognitive requirerrent >vhich aids the 
normal and handicaps the brain-damaged? This is done by re-presenting 
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the stimuli and asld..ng the subject to give a response different 
from the one given bef ore. Novr the cognitive requirement puts 
the Selective Process in competition with the Automatic Process 
since the requirement is specifically for a response other than 
the one most likely. In such a situation a number of aspects of 
Select ive Process functioning are pressed into service--unlike the 
recall task where only the recent memory aspect might logically 
be expected to play a role. On this task the subject has to be 
able to delay so that he can inhibit the most dominant response, 
to make the selection of another response, and to shift from 
automatic to volitional fUnctioning . In addition the availability 
of a large number of other and less dominant r esponses will be 
facilitative. He may also use recent memory of the previous 
response, but this is not always necessary. One can perform this 
task correctly without remembering the previous response merely 
be adoptir.g the set of giving less dominant responses. Whatever 
combination of Selective Process aspects is used the normal will be 
aided by his more variable Automatic Process, the larger number of 
competing responses fromwhich he can choose, and hi s less impaired 
Selective Process f unctioning. The brain-damaged person 1vill be 
handicapped qy the relative invariance of his Automatic Process, 
fewer competing responses from which to choose (with consequent 
greater probability that dominant responses will recur,) and his 
i mpaired Selective Process functioning . 
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Hypothesis II: 
Upon repeated presentation of identical stimuli to normal 
and brain-damaged people, with the requirement to give responses 
different from those already given, brain-damaged people will 
tend more than normals to repeat their previous respons es . 
CHAPI'ER III 
THE EXPERD.1ENI' 
I . Operational Definition of Terms and Specification of 
Experimental Variables. 
In Hypotheses I and II the phr.ase, "repeated presentation 
of identical stimuli, 11 refers to consecutive presentations of a 
list of fifty words taken from the Kent -Rosanoff List. 
In Hypothesis I 11 capability f or recent recall11 is 
measured by the paired associate test . This test is composed 
of pairings of numbers and words which are presented in the usual 
manner of paired associate learning and recall tasks . The choice 
of numbers paired with words makes for pairings Which by all odds 
have not been paired previousl y . This reduces the influence of 
old learning, or the Automatic Process, to a mininn.un; and 
necessitates that le~ning be accomplished on the basis of the 
current s timulus conditions. 
Also in Hypothesis I, tl1e allusion to reproduction of 
previous responses refers to the second presentation of the word 
list, which is preceded by the requirement to give the same response 
as given during the first presentation. This requirement is 
changed in the test of Hypothesis II to the instruction to give a 
response different from the one given previously. 
As we were umv:i.lling to concur in the common practice of 
- 18-
proceeding as if all persons with damage to the brain are psycho-
logically impaired, it was necessary to include some criterion of 
psychological i mpairment. The paired associate test was chosen 
as our m3a.sure . In addition to its convenience (since it was 
already included as the measure of recent recall necessary to test 
Hypothesis I) recent recall impairrrent is the classic and univer-
sally agreed upon manifestation of psychological impairment caused 
by brain-damage . 
The independent variable is the presence or absence of 
psychological impairment and brain-damage. It is manipulated 
through the use of t wo groups. One group is selected on the basis 
of psychological impairment and medical diagnosis of brain-damage. 
The other group is selected on the basis of no such impairment and 
diagnosis . 
The dependent variables are (1) correct recall of f ifty 
words from a previous free association trial, and (2) production 
of new responses on a subsequent word association trial. 
II. Procedures 
A. Subjects 
Two groups of tt'V'enty subjects each, one group normal and 
the other group brain-damaged, were selected with attention to I Q 
and age . The two criteria for inclusion in the brain-damaged group 
vrere (1) medical diagnosis of damage t.o t he cerebral hemispheres, 
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and (2) psychological impairment as evidenced by the paired 
associate test (Appendix A.) . Medical diagnoses included the 
following: 12 subjects, vascular disease; 4 subjects, degenerative 
disease; 4 subjects, other chronic braL> syndromes. Aphasic 
patients were excluded. Psychological impairrrent was indicated by 
scores below the median for combined groups on the paired associates 
test which was 25. Lack of psychological impairment was indicated 
by scores above the median on the same test. The mean of the brain-
damaged subjects was 14, with a standard deviation of 6.2. The mean 
of the normal group was 37, with a standard deviation of 6. 7. 
All braD1-damaged subjects were patients from the neuro-
logical wards of the Boston Veteran's Administration Hospital. 
Fonbteen of the normal subjects were also patients at the same 
hospital but without medical diagnosis of cortical damage and with-
out symptoms usually associated V'ti th such damage . The remaining 
six subjects were non-hospitalized people chosen randomly except 
for attention to balancing the brain-damaged groups on the variables 
of age and IQ. 
The Mann-Whitney U-test for non-parametric data was used 
to test :for eguali ty of groups on the age variable. With a 
critical ratio of .29 and a P value of .38 it was possible to 
accept the hypothesis of no age difference between the groups. The 
mean of the brain-damaged group was 54, with a standard deviation 
of 14.9. The mean of the normal group was 52, with a standard 
deviation of 19.7 
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IQ was measured by the Vocabulary sub-test of the .IJechsle:r-
Bellevue. This measure was chosen because of its high correlation 
with the full scalel and because it taps general verbal ability. 
Its excellence as a test of intelligence is seemingly 
derived from the fact that the ntunber of words a man 
lmows is at once a measure of his learning ability, 
his fund of v~rbal information, and of the general range 
of his ideas. 
The mean IQ of the brain-damaged group 1vas 118 with a 
standard deviation of 13. The mean IQ of the nornru group .was 122 
vdth a standard devlation of 10. Student's twas the statistic 
chosen to test the significance of the difference be'b.'V'een means. 
The mean difference is 4. This difference is divided by the 
standard error of difference, 3.66. The resulting critical ratio 
of 1.09, with 39 degrees of freedom is not significant, and it 
was possible to accept the hypothesis of no significant difference 
be~reen the groups. 
The label affixed to the experi:zrental group, "brain-damaged," 
has a specific meaning somewhat apart from the way it is used in 
many other researches in this area. Ordinarily the term is used in 
the literature without qualification, so that whatever is said about 
the psychology of the brain-damaged logically applies to all people 
who are brain-damaged. This seems a questionabJe procedure. Damage 
lnavid Wechsler, M~asurement of Adult Intelligence, Baltimore: 
Williams & Wilkins Co., 1944, p. 101. 
2Ibid., p. 99. 
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to the br~in occurs in many ways, from slight concussion, through 
an excess of alcohol, through ageing; as well as the dramatic after-
effects of severe trauma, vascular accidents, etc. Its effect 
ranges from none vmich is noticeable to reduction to a vegetative 
state. Undoubtedly there are many people with brain-damage who 
are never seen by a neurologist or psychologist. These people 
are not included in the observations and studies which give rise 
to the psychology of brain-damage. In this research the term and 
the conclusions and generalization are limited to those brain-
damaged people who have been hospitalized on account of ~his illness. 
They are further limited to those vn1o evidence psychological im-
pairment, as indicated ~ deficiency of recent recall measured by 
the paired associate test.3 
B. ~asures 
The measures consisted of scores on two psychological tests: 
the paired associate test (AppendixA) and the word association 
list (Appendix B). 
The paired associate test is composed of fifteen common 
words divided into five categories: nature (sky, wind, sun), means 
of transportation (train, airplane, bus), parts of the body (elb<JV, 
knee, ankle), colors (yellmr, green, red), and sports (baseball, 
football, bow· ling). Each of these words was paired with a mnnber 
3one indication of the generality of this qualification in regard 
to hospitalized brain-damaged is that of 22 tested vdth the paired 
associate test 20 were impaired. 
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from one through twenty, and there was a different number for each 
word. The fifteen 1"l0rd and number pairings were divided into three 
separate lists, labelled A, B, C, respectively; with each list 
having one word from each category. Scores are tabulated and 
reported in terms of the number of correct responses out of a 
possible perfect score of 60. 
The word association list was composed of fifty words 
selected from the Kent-Rosanoff List4 according to the criterion 
that no word have a response given by more than 2.50 of 1, 000 
normative subjects. This was done in order to eliminate such 
drastically over-learned and presumably non-discriminating stimulus-
response pairings as 11 hot-cold, black-white, 11 etc. The "recall 
score," obtained from the first repetition of the word association 
list consists of the number of correctly reproduced responses. The 
"new-response score," obtained from the second repetition consists 
of the number of responses different from either of the previous 
ones . 
c. Testing Procedure 
Each subject was seen once. Time of testing was approximately 
forty minutes. All testing was done by the writer. 
After satisfactory rapport was established, the examiner 
4Aaron J. Rosanoff, Manual of Psychiatry (7th ed.), New York: 
John Wiley and Sons, Inc., 1938, pp. 889-937. 
said the following: 
I am going to read you a list made up of numbers and 
words which are paired together; that is, a number 
and a word are paired. Pay close attention be~ause 
after we go through the list I shall expect you to 
remember the numbers and words that go together. For 
example, let's try, 14-hat, 18-tree. Now when I say 
14, you say ••• hat, and yffien I say, 18, you say ••• tree. 
Do you understand? All right, here 1 s the list. 
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The A section of the paired associate test was then read. 
A uniform rate of one second per pair and one second in-be'UNeen 
pairs was maintained. The examiner then said, "Now I'll call out 
the number in each pair, and you give me the word that goes with 
it." The numbers were then called out. If the subject gave the 
wrong word, the examiner said, "No, the anm'Ter is .u If the 
---
subject gave the right word, the examiner said, "That's right." 
If the subject failed to answer, the examiner said, " 
---
is the 
answer." This procedure made it possible for each subject to hear 
an equal number of correct pairings. Following the first adminis-
tration the examiner said, 11 They're quite hard, aren 1 t they?!~ I '11 
repeat the list again. Let's see how many more you can get this 
t • II J.me . Again this procedure was followed except that the order of 
munbers was randomly changed so that the subject could not learn 
the pairings according to their place in the succession. A third 
reading of the again randomly changed list was preceded by the 
examiner's saying, 11 I 111 repeat the list again. Let's see hmv many 
more you can get this time." Finally, before the fourth repetition 
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the examiner said, n I'll repeat the list one more time. Let 1 s see 
how many you can get this time •" 
The list was repeated four times in order to give the subject 
an opportunity to learn the pairings. Very few of the subjects, 
brain-damaged or normal, were able to learn on one repetition. Fur-
ther, by increasing the total number of possible correct responses 
reliabilitywas presumably increased. 
Following the A section of the paired associate test the 
examiner said: 
I am going to read you a series of words one-by-one • I 
want you to respond to each word with one other word . It 
does not make cmy difference what your word ·will be, but 
it should be the very first word that comes to your mind 
after you hear my word . I want you to be just as fast 
as you can because I will time you. 
The w·ord association list was 'then read and the responses 
recorded . A stopv.ratch was put on the desk and set in motion in full 
vievv of the subject . This was to dramatize the request for quickness. 
Reaction times were not recorded except for some incomplete data to 
be discussed in Chapter v. 
The recall trial directly testing Hypothesis I followed 
immediately. The examiner said: 
Now I am going to call out the same words again, and I 
want you to respond with the very same word you did 
before. Please try to be quick; I vlill again time 
you. 
The new·-response trial directly testing Hypothesis II follow·ed 
immediately. T:r.e examiner said: 
l 
It m going to caD_ out the words one more time. 
time you are to give a word different from the 
you ' ve already given. Please try to be quick .. 
you V'lill be tined. 
This 
one 
Again 
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After ·word number 2), in order to reinforce this changed set and 
help preclude the possibility that errors might be caused through 
loss of set, the examiner said:· 
You're doing well. Remamber you are to give a ?rord 
different from the one you 1ve already given. Please 
try to be quick . 
At the conclusion of this trial, list B of the paired 
associate test was given in like manner as list A except for slight 
c.'YJ.anges to avoid needless repetition. These were the instructions 
f or list B: 
I have another list made up of numbers and words which are 
paired together; that is, a number and word are paired. 
Pay close attention because after we go through the list 
I shall expect you to remember t he numbers and words that 
go together. We ·will proceed the same as last time. 
All right? Here's the list. 
The next step in the testing procedure was the administration of 
the Vocabul~J sub-test according to Wechsler's instructions.) 
Finally, list C of the paired associate test was gi ven in 
i dentical fashion with list B. This concluded the testing. 
~lechsler, ~· ~., pp. 185-186. 
CHAPI'ER IV 
RESULTS 
I. Hypothesis I. 
Hypothesis I, as stated in Chapter II, can be translat ed 
into the follovring statistical hypotheses: 
Hypothesis I 0: There is no difference between the mean 
recall scores of normals and brain-damaged when correction :is 
made for recent recall . 
Hypothesis I A: The foregoing null hypothesis is tested 
agains t that class of alternatives which states that the :rman of 
the brain-damaged group will be greater than the mean of the normal 
group vmen correction is made for recent recall. 
The appropriate statistic wfuth which to test this hypothesis 
is the analysis of covariance. For purpose of ease of presentation 
the relevant variables will be specified by X and Y. The X variable 
is measured by performance on the paired associate test. This is 
the measure of the recent recall aspect of the Sel ective Process. 
Analysis of' covari~~ce is used to control this source of variation. 
The Y variable is measured by performance on the word association 
recall trial. 
A requirement f or analysis of covariance is homogeneity of 
variances of the adjusting meas"LU'e., in this instance X. The variance 
of the normal group, 847, tested against the variance of the brain-damaged 
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group, 721, results in an F of 1.17, with 19 and 19 degrees of freedom. 
This has a value smaller than the value of F at the .05 level so we 
accept the null hypothesis and the inference that the variances are 
equal . 
Another requirement for covariance, in order that confidence 
can be placed in the difference between the adjusted means, is common 
slope of regression lines . The formula for testing this, taken from 
Walker and Lev} is: 
s~ N-2k 
F:.-x-
s2 k-1 
where e1 is the sampling variability of group regressions from the 
extimate of the common within-gr oups slope and s2 is the vari ability 
of individual scores from the separate regression estimates . The 
obtained F of 2.43, for 1 and 36 degrees of freedom, has a probability 
greater than the .05 level. It is possible to accept the hypothesis 
of common slope. 
Comparison of the regression lines of the two groups is 
presented in Figure 1 . The regression coefficient for the normals 
was .09; for the brain-damaged, .42 . The correlation coefficient 
betvleen X and Y was .03. 
Means and standard deviations for X and Y are presented in 
Table 1. 
Summary of analysis of variance data f or the two groups on 
X is presented in Table 2. It can be seen that when the mean square 
1Helen M. Walker and Joseph Lev, Statistical Inference, New York: 
Henry Holt and Co ., 1953, pp . 393-395. 
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lliDIVIDUAL AriD COUf.'IOH P..EGP.ESSIONS ON PAIHED ASSOCIATE TEST SCORES 
Paired 
Associate 
Scores 
Recall 
Scores 
Table 1 
MEANS AND STANDARD DEVIATIONS OF PAIRED 
ASSOCI.A.TE SCORES AND RECALL SCORES 
Group 
Normal 
Brain-damaged 
Normal 
Brain-damaged 
N 
20 
20 
20 
20 
Mean 
37 
14 
40 
38 
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S.D. 
6.7 
6.2 
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Table 2 
fu\JALYSIS OF VARIANCE OF FAmED ASSOCIATE TEST SCORES FOR 
40 SUBJECTS OF TWO GROUPS, NORMAL AND BRAIN-DAMAGED 
Source of Sums of 
s2 Variation Squares df F F.22 Decision 
Between 5429 1 5429 132 .bl 7.35 Reject 
Within 1564 38 bl 
Total. 6993 39 
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between the groups, 5429, is tested against the mean square ·within 
the groups, l.Q., the resulting F of 132.41, with 1 and 38 degrees of 
freedom, has a probability less than .01. Thus it is highly tenable 
that the groups are different in performance on X, with the normals 
superior to the brain-damaged. 
A summary of analysis of variance data on the Y variable 
is presented in Table 3. It can be seen that when the mean square 
between the groups , 36, is tested against the mean square within the 
groups, 19.5, the resulting F of 1.85 has a probability greater than 
.o5. Thus we accept the hypothesis of no difference between the 
groups. Normals and brain-damaged do equally well on the word 
association recall task. This is before correction for the influence 
of X on Y. 
To test for difference be~feen the group means after they 
have been adjusted we turn to the analysis of sums of squares of 
errors of estimate . The data for this analysis are presented in 
Table 4. Dividing the adjusted mean square between, 32, by the man 
square within, 17, results in an F value of 1.88 ·which has a probability 
smaller than the value of F at the .05 level for 1 and 37 degrees 
of freedom, so the null hypothesis is accepted . There is no 
significant difference between the groups on the Y variable after 
differences due to the influence of the X variable have been removed. 
Hypothesis I is not confirmed. 
Further analysis makes it possible to determine what the 
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Table 3 
ANALYSIS OF VARIANCE OF RECALL SCORES FOR 40 SUBJECTS OF 
T\VO GROUPS, NORMAL AND BRAIN-DMMGED 
Source of Sums of 
Variation Squares df s2 F F.9$ Decision 
Between 36 1 36 1. 85 4.10 Accept 
Within 740 38 19 
Total 776 39 
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Table 4 
ANALYSIS OF COVA..."Fl.IA.NCE OF PAIP..ED ASSOCIATE SCORES A:ND 
RECALL SCORES FOR 40 SUBJECTS OF TWO GROUPS, NORMAL AND BRAI!\~~GED 
Source o:f Sums o:f 
Variation Squares df 82 F F.95 Decision 
Total 679 38 1.88 4.10 Accept 
Within 647 37 17 
Between 32 1 32 
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adjusted means are and Whether there has been any shift in them 
even though the difference is not statistically significant. This 
analysis is performed by nrul tiplying the difference between the 
grand mean of X, 25.5, and the rooans of the respective groups on X, 
Xn = 37 .5, xb =-.L4.2, by the regression coefficient, .24. The 
reslut, f2.9 for the normals and -2. 7 for the brain-damaged, is the 
amount contributed by X to performance on Y. In other vrords f.2.9 
is the amount the Y mean of the normal group gained through 
association with X, and -2 . 7 is the amount the Y mean of the brain-
damaged group lost through association ;vith X. The adjusted mean 
of the normals is 37 .1. The adjusted mean of the brain-damaged is 
40.7. Original and adjusted means with individual and common 
regression lines are portrayed in Figure 1. 
II. Hypothesis II 
Hypothesis II, as stated in Chapter II, can be translated 
into the following statistical hypotheses : 
. 
Hypothesis II 0 : There is no difference betw·een the mean 
correct new-response scores of the brali1-damaged and norwBls. 
HyPothesis II A: The foregoing null hypothesis is tested 
against the class of alternatives which states that the difference 
between the correct new-response scores of the two groups will not 
be equal, and that the mean of the normal group will be greater than 
that of the brain-damaged. 
The appropriate statistic is Student 1 s t test. Equality of 
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variances within the groups was first tested. The obtained F value 
of 18 .57 exceeded the value of F, >vith 19 and 19 degrees of freedom, 
at the .05 level. It was therefore necessar>J to reject the hypothesis 
of no difference, and the requirement of equali~ of variance could 
not be met . Inspection of variances, sn = 161, sb = 2963, indicates 
the brain-damaged group much more variable * Therefore, Snedecor 1s 
correction for unequal variance with samples of the sruoo size was 
used . This correction entailed entering the 2::_ table with degrees 
of freedom equal to n - 1, or just half the number, n1 f n2 - 2, 
available when the variances are equal . 
The t test data summary is presented in Table 5. The dif-
f erence bei7.veen the means is 18. This difference div-ided by the 
standard error of the difference, 2 . 9, results in a! equal to 6.21 . 
This value of :!::_, vii th 19 degrees of freedom, is significant at 
better than the .01 level. The null hypothesis can be rejected. 
Comparison of means of correct new-response scores, X
11 
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Xb = 27, inclicates that normals did significantly better than 
brain-damaged, as predicted . Hypothesis II is confirmed. 
The paired associate test scores, X, were used to adjust the 
new-response scores, Y. In order to gain information about the extent 
to vihich recent recall may have been responsible for the observed 
difference a covariance analysis of data for Hypothesis n, ·as 
carried out. 
Once again it is necessar~y to satisfy the hypothesis of common 
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Table 5 
STUDENT t TEST OF THE MEAN DIFFERENCE BETWEEN NE\'f-RESPONSE 
SCORES FOR THE TWO GROUPS, NORMAn AND BHAI N- DAMAGED 
Experi mental N Mean New- S.D. t t . 99 Decision Group Response 
Score 
Normal 20 45 2.8 6.21 2.86 Reject 
Brain-damaged 20 27 12.5 
- 37 -
slope of regression lines in order to be able to place confidence 
in the test of significance bet'l'reen the adjusted means. The F 
obtained from this test, 3.42, has a probability greater than .05, 
and so it is possible to accept the hypothesis of common slope. 
Comparison of regression lines of the two groups is presented 
in Figure 2. The regression coefficient for the normals is .07; 
for the brain-damaged, .86. The correlation coefficient betvteen X 
and Y is .01. 
Summary of data for the analysis of sums of squares of 
errors of estimate is presented in Table 6. Dividing the adjusted 
mean square between, 162, by the 100an square for the errors of 
estimate within, 76, results in an F value of 2 .13. This is less 
than the value of F, for l and 37 degrees of freedom, at the .05 
level. The null hypothesis is accepted. There is no significant 
difference between the groups on the Y variable after differences 
due to the X variable have been removed. 
Further analysis makes it possible to determine what the 
adjusted means are and whether there has been any shift even 
though the differences are not statistically significant. This 
is done by multiplying the difference betw·een the grand nean of x, 
25.5, and means of the groups on x, xn = 37.5, xb = 14.2, by the 
regression coefficient, .43. The result, f5.2 for the normals 
and -4.9 for the brain-damaged is the amount contributed by X to 
Figure 2 
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ORIGINAL AND ADJUSTED NIEANS OF NEW- RESPO:NSE SCORES WITH 
INDIVTIJUAL AND COU~TOl'J REGRESSIONS ON PAii.1ED ASSOCIA.TE TEST SCORES 
Table 6 
ANAL'YSIS OF COVARIANCE OF PAIRED ASSOCIATE SCORES AND 
NEif{-RESPONSE SCORES FOR 40 SUBJECTS OF TWO 
GROUPS, !IDRMA.L AND BRAIN-OOEAGED 
Source of Sums of M~an 
- 39 -
Variation Squares df Square F F.95 Decision 
Total 2988 38 2.13 4.10 Accept 
Within 2826 37 76 
Between 162 1 162 
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performance on Y. The adjusted means are 39.8 for the normals 
and 3]. . 9 for the brain-damaged. Original and adjusted neans 
vdth individual and cominon regression lines are portrayed in 
Figure 2. 
CHA.Pl'ER V 
DISCUSSION OF RESULTS 
I. Discussion of Hypotheses 
A. Hypothesis I 
Logical analysis of the recall trial which t ests Hypothesis I 
indicates that it can be performed correctly through operation of 
the Automatic Process or through recent memory or the interaction 
of both. The low correlation coefficient of . 03 reveals tlmt 
recent memory played a very small role in this task. Thus the un-
adjusted scores are indicative of the Automatic Process. This 
answers the question which initiated the research . The reason a 
brain-damaged person, !mown to have impairment of recent memory, 
did so ;vell on the Reproduction part of the Free Association Test 
is that this task depends upon the Automatic Process rather than 
memory. The inferences concerning the model of a relatively stable 
hierarchy of automatic r esponses are also supported . A further 
conclusion is that brain-damage does not impair the Automatic 
Process, for on this task whi ch reasures it there was no difference 
be tween the groups; thus supporting the relevant portion of the 
general hypothesis . However, it was predicted that on such a 
measure the brain-damaged group should do better than the normals. 
Consequently Hypothesis I was not supported . 
A re-examination of the relationship between the general 
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hypothesis and Hypothesis I shavrs that actually two hypotheses are 
contai ned in these formulations, one of vmich was supported and the 
other of which was not. The first hypothesized state of events was 
that rr.emory plays little or no part in this reproduction t ask vmich 
can be performed efficiently in other ways. This was supported by 
the finding of no difference between normals and brain-damaged. 
The second was the formal statement of H7Pothesis I, that the br ain-
damaged group would be superior t o the normals, wi. th correction 
for recent recall, on the basis of greater stability of their 
response hierarchy; and this w~ not supported. 
Lack of support of Hypothesis I ~ toto does not disprove 
the hypothesized greater variability of the hierarchy of responses 
of the normal and greater stability of the hierarchy of respons es 
of the br ain-damaged. These may still exist, but such differences 
with their related consequences may have been too small to 
measure in this design. A hint that such differences and con-
sequences were at work lies in the tendency of results to go in 
the predicted direction. Although this was not statistically 
significant, there was a reversal of means, with the rr.ean of the 
brain-damaged group going from lower than the normal to bigher 
than the normal group. A suggested procedure to intensify the 
effects of the hypothesized differences is discussed on page49. 
Another possible reason for lack of support lies in the 
instruments used. The means and standard deviations of the recall 
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scores indicate that this task was relatively easy for both groups . 
This was gratifying from the standpoint of supporting the postulated 
Automatic Process. However, it did put a low ceiling on this 
measure, which may have tended to mask the anticipated effects of 
recent recall and difference in stability of response hierarchies. 
Finally, as in all research, there is the question of 
whether the theory is a valid representation of the actual state 
of events. 
The finding that on a task of reproducing one's word asso-
ciation responses new learning and recent recall are essentially 
irrelevant is a contribution to a more sophisticated application of 
the standard and widely used word association technique. In turn 
this technique is representative of a much larger class of situations 
in which a response is chosen from a repertory of responses limited 
in some way. Indeed, much behavior results from selection of 
responses from a number of previously learned and reproducible 
possible responses. It would seem that the automatic aspect of 
behavior, presumably a biological sub-strat~ is sometimes under-
emphasized. Certainly the literature on brain-damage, for exru~le, 
is much more concerned with volitional aspects. A demonstration 
such as afforded in this researCh calls attention to the automatic 
aspect of behavior as a significant variable, as well as contributing 
the knowledge that this vaxiable operates 1T.ith relative efficiency, 
and independently of certain other factors such as rremory. 
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B. Hypothesis II 
Logical analysis of the new-response trial which tests 
Hypothesis II indicates that it can be performed th..rough a compl ex 
of Selective Process fur~tions. These serve to interrupt the 
tendency of the Automatic Process to give the same response as on 
t he previous trials. To give a new response a subject must 
be able to delay long enough to inhibit the most dominant response, 
to be able to select from his other responses, and to shift from 
automatic to volitional functioning. Recent memory probably plays 
a part although it is not necessary if a subject merely adopts t he 
set of giving less dominant responses. The hypothesized impairment 
of all these aspects of Selective Process functioning in brain-
damage indicates that on a task such as this normals should do 
better than the brain-damaged. The hypothesized greater number 
of responses of the normals is also calculated to -•ork in t heir 
favor regardless of the lack of change in the response hierarchy . 
This is because the trial directions specifically ask for a new 
response, and the mop e such responses are available the easier such 
a task should be. Confirmation of Hypothesis II supports these 
ass mnptions. 
Analysis of covcu·iance makes it possible to investigate 
whether good recent recall of the normaJ.s was su.fficient by itself 
to have caused the observed differences between the groups, or 
whether relev~nt aspects of the Selective Process and availability 
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of more responses were responsible. If by equating the groups on 
recent recall the normals were still better than the brain-damaged, 
the latter possibility would be most likel y . This procedure is 
based on the assumption that Selective Process factors over and 
above recent n:emory were operating in the new-response trial . 
However, it was found that removing the effects of the recent memory 
task in fact resulted in no significant differences between the 
groups . Thus the follov'ling are the logical alternativesr (1) there 
is a difference in operation of tP~ Automatic Process that favors 
the normals, which the lack of difference between the groups on the 
recall trial makes highly dubious ; (2) the new-response task can 
be performed by recent memory alone, a logical impossibility; (3) the 
paired associate test is an accurate index of the Selective Process 
functioning which produced the observed significant difference . 
This last seems the only tenable explanation. 
Confirmation of Hypothesis II at the . 01 level is especially 
impressive in view of an imperfection in the administration of the 
experiment which became apparent during the collection of the dat~ 
In spite of our including the adjuration, "Please be quick," in the 
directions to the new-response trial some subjects, particularly 
br ain- damaged ones, took a great deal of time before responding . 
It seemed that such subjects V!rere working hard at delaying their 
natural response tendency and at developing a new response. With 
unlimited time at their disposal they were presumably able to avoid 
a number of potential errors in this way. Note was taken of response 
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latency on a portion of the subjects, and on the basis of these 
incomplete data the brain-damaged subjects took tvrice as long as 
the normals . The difficulty of the brain-damaged person in 
performing this task is underlined by the recognition of their 
t i me advantage. Control of this variable would afford a more 
precise innication of their impairment, and future research with 
this technique should benefit from trueing this source of error in~ 
consideration. 
II. Relationship with Other Research 
This research follows in the tradition of those who have 
taken the position that the suxface phenomenon of memory is best 
understood as the result of various underlying mental events. For 
example, after Gregor ~nd Roemer demonstrated surprisingl y good 
inmediate memory functioning in Korsakow . Syndrome~ Kohnstamm 
emphasized that what is poor in such patients is not registration 
2 
and recall in learning but spontaneous registration and recall. 
This explanation was formulated according to the Wuerzburg school 
by Gruenthal, who emphasized a disturbance in Einstellung as preventing 
production of the proper memory at the proper time, thus giving the 
appearance of a mere memory disturbance.3 Betlheim and Hartmann, 
1A. Gregor and H. Roemerj' In David Rapaport, Emotions and Memory, 
New York: International Universities Press, Inc., 1950, p. 227. 
2o. Kohnstamm. In Rapaport, ££· cit., p. 227. 
%. GruenthaJ.. In Rapaport, ££• cit., p. 227. 
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Schilder, and Hartma~~ indicated by their investigations that 
remory loss is only an apparent one and that what occurs is a 
special memory organization resembling that seen in dreams.4, 5, 6 
The present demonstration of the At t omatic Process is in 
accord with Rapaport 1 s rationale f or what he refers to as 11 the 
amazing accuracy of reproduction," 7 on the Reproduction part of the 
Word Association Test . 8 He concludes from research >vith normals, 
neurotics, and schizophrenics that "what occurs is a true 1 reproduction 1 
process, and not a mechanical recall.11 9 This is supported by our 
results; even vr.ith recent recall impaired the braLn-dan~ged people 
are able to perform the task as well as the normals . 
Tlwse findings lead to reflection upon the sometimes imprecise 
use of the terms perseveration, rigidity, and concreteness. One 
co~non referent of perseveration is to responses which were appropriate 
once but no longer are appropriate. Goldstein >vri tes, with particular 
reference to difficult responses: 
4s. Betlheim and H. Hartmann. In Rapaport, ££· ~., p. 228 . 
5r>au1 Schilder. In Rapaport, ~· ~., p . 228. 
%einz Hartmann. In Rapaport, .££· ~., p. 228. 
7David Rapaport, Diagnostic Pshchological Testing, Vol. II, Chicago: 
Too Year Book Publishers, Inc., 19 6, p. 20. 
8Approx:i..mately 80 per cent correct for his total research 
population. Ibid., p. 33 . 
9Rapaport, ~· ~., p. 20. 
I~ excitation has occurred despite the obstacles, it 
spreads an abnormally long time ••• a word grasped by 
an aphasic with great difficulty sticks and i~uences 0 subsequent performances, giving rise to perseveration.1 
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Perseveration, so defined, would not apply to the phenomena observed 
in this experinent. In order to do so, the sa.ne word would have had 
to be repeated down the word association lists, from stimulus word 
to stimulus word. This was not the case. Repetition occurred 
across the lists, from one trial to the next trial.. There was 
repetition but not perseveration. Further, this repetition was 
voluntary, rather than involunt ary. 
Two kinds of behavior were evidenced during this experiment 
both of vlhich are often called rigidity. The first was the automatized 
tendency to repeat the previous response. This contributed to good 
performance on the part of both groups. The second was the tendency 
on the part of the brain-damaged, but not the normals, to give the 
SallE response on the new-response trial although recognizing that 
it was the saroo response and now inappropriate. At these times a 
nwnber of brain-damaged subjects made such comments as, "That 1 s 
whq..t goes with it," and 11 is the word for ," and, ttThat' s ___ , 
what it has to be." This second kind of rigidity shades into con-
creteness, for these subjects evidently found it difficult to act 
as if other responses could go with the stinru.lus words. These 
1
°Kurt Goldstein, Aftereffects of Brain Injuries in War, New York: 
Grune & Stratton, 1942, pp. 85=86. 
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distinctions emphasize again the need to discriminate between behaviors 
according to underlying processes rather than lumping superficially 
similar behaviors 1.mder the same descriptive term. 
III. Suggestions for Future Research 
Lack of confir:rration of Hypothesis I may be explainable 
on the basis of the small time interval between the free association 
trial and the recall task. Apparently in those few minutes the 
response hierarchy remained the same. This had two results: (1) Recent 
recall played an insignificant part, and the advantage of the normals 
on this ability was not put to use. Thus instead of doing better 
than the brain-damaged before correction for recent recall they did 
only as well. (2) The hypothesized advantage of the brain-damaged 
group based on their less varying Automatic Process could not 
make itself felt. Consequentry Hypothesis I failed to receive 
support . Further research might duplicate this experiment but 1T.Lth 
an interval of several days or even longer bet~~en administration 
of the word association list and recall trial. If the hypothesized 
differences are so, then such a time interval would intensify their 
consequences to a measurable degree. The tendency iH that direction, 
which resulted in a reversal of the means noted in the results of 
this stud~might be increased to statistical significance . 
'fhile this research was concerned 1qith the hypothesized 
differences in the normal prototype introduced through brain-damage, 
it is likely that many other variables would similarly make for 
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differences . This theoretical model and technique of investigation 
might w-ell be useful in testing such further variables . One such 
variable might be the introduction of tramnatic words, vdth reference 
to their interaction ri th ego defenses . For example, would people 
'vho rely extensively on the defense mechanism of repression show 
impairment of the Automatic Process or the Selective Process or 
both? And conversely would those who rely extensively on isolation 
or reaction formation be unimpaiJ.~ed, or shmv heightened eff iciency 
on either one or both? Perhaps such differences vmuld be so 
characteristic as to be manifest even with non- traumatic w-ords , or 
they might be in operation only :in response to the anxiety signal 
of traumatic words . 
Another variable might be the extent of similarity or dif-
ference which other nosological groups might show in comparison 
with the groups reported here . Brain-damaged performance might 
be duplicated by incr~exible compulsive neurotic subjects vrl1o lvould 
be disinclined to change a response once given, on the basis of 
anxiety. Perhaps schizophrenics would show much greater variability 
in their response hierarchy on the basis of less restriction on 
as sociations than norilk'lls have. On the other hand the reported 
hostile negativism of schizophrenics might disincline them to 
change a response , or to gi ve less dominant responses, in opposition 
to the instructi ons. 
Thi s research would seem to have implications for further 
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research in the area of diagnosis of brain- damage . Diagnostic tests 
of bran1-damage have long made use of the diffe rence i n abili ty of 
brain-damaged peopl e on ol d a nd new l e arning . But t here is a 
qu e s t ion, i n the light of what was f ound in this r e search, as to 
whether some tasks ·which appear to be dependent upon nevr l e arning 
are really so in fact. In this investigation, process analysis of 
an apparent recent memory task revealed that it was l a rgely a 
t est of old learning produced tl1rough operation of the Automatic 
Process. To the extent that diagnostic tests allow the - utomatic 
Process to influence a response these tests may be non- discriminating 
between normals and brain-da.-rnaged. The paired associate test as 
use d in this research woul d seem tc be a relatively pure test of 
new learning and thus safe from this source of error. Using numbers 
paired vdth words reduces great l y the possibility of old pairings, 
for i n our la.11guage there are few such commonly contiguous pairs. 
The establishment of the reliability and validity of this test as 
a diagnostic test of brain-damage would be one specific objective 
for future research, C:'long with the assessment in general of diagnostic 
t ests according to the above formulation . 
Another possibility for a diagnostic test, the establishment 
of the reliability and validity of which would be an objective for 
future research, is the new-response trial . By procuring first the 
free association response we know what for each individual is his 
dominant association . Then by asking him to desert this dominant 
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response we are sure to be impos ing a stres s on those Selective 
Process factor s which~e necessary to modify, according to current 
requirements, this previously established dominant pattern. It is 
just these factors vvhich are hypothesized here, and in the literature, 
to be impaired in brain-damage. As our pesul ts have shown, this 
test is highly discriminative between normals and brain-damaged. 
CHAPJ'ER VI 
SUII.fMARY 
This research was stimulated by the observation of a brain-
damaged patient's good performance on a test of apparent recall, 
the Reproduction part of the Word Association Test. Since it is 
well-knavm that one result of brain-damage is impaired recent 
memory, such a performance seemed to demand an explanation. 
A model of this particular word association stimulus-
response sequence was formulated, with attention to havv the process 
varies with changed cognitive instructions. Two intervening variables 
were pos~ted:- the Automatic Process and the Selective Process. 
The Automatic Process refers to the immediate ordering of possible 
responses which occurs upon presentation of the stimulus word. 
This hierarchy is based on the probabili~ of occurrence of those 
various possible responses ·which have in the past been associated 
vr.i..th the stimulus word. This is the automatic aspect of behavior. 
The Selective Process refers to the choosing of a response from 
the various possible responses according to the current requirements 
of the situation. 
It was hypothesized that brain-damaged people differ from 
normals in two relevant Yu:rys:- (1) In brain-damage there is a raised 
tl1reshold for less dominant responses, fewer competing responses, 
and therefore a tendency for most dominant responses to recur. 
(2 ) In brain-damage there is an impaired ability to 
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respond according to current stimulus conditions. The general 
hypothesis is that brain-damage leaves relatively intact the capacity 
to respond on the basis of past experience but reduces the capacity 
to deviate from the tendency to respond to a given stimulus Vt.r:i.th the 
most dominant pf possible responses. This conceptualization allowed 
derivation of the following experimental hypotheses: 
Hypothesis I 
Upon repeated presentation of identical s t imuli to normal 
and brain-damaged people_, if capability for recent recall is controD_ed, 
the brain-damaged will bG better able to recall previous responses 
than -viill the normals • 
Hypothesis II 
Upon :bepeated presentation of identical stimuli to normal 
and brain-damaged people, v.ri th the requirement to give responses 
ctifferent from those already given, brain-damaged people •rill tend 
more than normals to repeat their previous responses. 
Since all brai n-damaged people are not impaired psychologically~ 
it was necessary to sel ect those who were so impaired. This was 
done through the paired associate test, a measure of recent recall 
:Ll'l ·which pairings of munbers and words reduce conformity to a 
previously established pattern to a minimum. In additi on such a 
measure was specifically necessary for the test of Hypothesis I in 
order to separate out memory and allow measurement of the effects 
of the Automatic Process . 
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Tvro groups of 20 subjects each, normal and brain-damaged, 
were chosen on the basis of presence or absence of psychological 
impairment as measured by the paired associate test, and presence 
or absence of medical diagnosis of brain-damage. The groups were 
equated on the variables of age and IQ. Free associations to a 
list of 50 words taken from the Kent-Rosanoff List were obtained. 
Foll~.T.ing this the same words were repeated, and the subjects 
were asked to r espond to each wit,h the same word they had just 
given previously. Then the words wer e again repeated with the 
instructions to give responses different from the previous ones. 
Analysis of covariance indicated that recent memory played 
a very small role in the recall task and that with or without cor-
rection for recent rremory the brain-damaged did as well, but not 
better, than the normals. lith correction for memolJr means 
shifted so that the mean of the brain-damaged changed from lOtrer 
than the normal to higher than the normal group, but the difference 
was not statistically significant. Thus Hypothesis I was not confirmed. 
Student's .!:. test, with Snedecor's correction for unequal 
varia.."lces, was used to test the difference betw·een the groups on 
the ability to give new responses, the trial testing I-Iypottesis II. 
The normals did significantly beijter than the brain-damaged, and 
Hypothesis II vras confiriOOd at the .01 level. This difference is 
especially impressive in vimv of lack b£ control of the latenqy of 
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response, a lack which favored the brain-damaged. Analysis of 
covariance was carried out on Hypothesis II data using the paired 
associate test as tl1e correction factor in like manner to the 
analysis of Hypothesis I data. ~Then the influen~e of this measure 
of recent recall was removed, no difference between the groups · 
remained . 
Results of the test of Hypothesis I ansvrered the question 
which stimulated this research . A plausible explanation of a 
brain-damaged person's doing so well on the Reproduction part of 
the \ ord Association Tes t is that this test depends upon the 
operation of the Automatic Process rather than memory, as it 
appears to do. Results further indicated that the Automatic Process 
is not impaired in brain-damage, for both groups did equally well 
on this task. Thus the relevant portion of the general hypothesis 
was supported. Also supported was the general model of a relatively 
stable ideosyncratic hierarchy of responses, the most dominant of 
which are given automatically. The hypothesized lessened varia-
bility of the brain-damaged is neither proved nor disproved . If 
the assumptions from which the hypothesis was derived are true, this 
design was unable to maximize their effects beyond a tendency whiCh 
was not statistically significant. A suggestion for further research 
±s to increase the time intervru_ between the free association trial 
and the recall trial from the few minutes in t his experin:ent to 
several days . This should increase the effect of n:emory and expose 
the hypothesized difference in Automatic Process variability. 
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Confirmation of Hypothesis II at the .01 level of significance 
supports the hypothesized difference be~veen the groups in Selective 
Pr ocess functioning. It is inferre~from the finding that removing 
the effect of recent memO!"J also removed the difference between 
t he groups, t hat §elective Process factors operating in this task 
ar e highly correlated with recent memory. 
One relationship with otl1er research is with the historical 
series of investigations which have held that the surface phenomenon 
of memory is best understood as t he result of various underlying 
mental events . Another relationship is to Rapaport 1 s observation 
of the high degree of accuracy on the Reproduction part of the Word 
Associat ion Test shown by his population of normals, neurotics, and 
schizophrenics . 
Finally, this research provides a demonstration of 
behaviors which from a clescripti ve point of view are often labelled 
perseveration, rigidity, and conereteness; but which, upon analysis, 
are revealed to be quite different from what is often meant by 
t hose terms . 
Son~ suggestions for further research were discussed. 
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APPENDIX A 
THE PAIRED ASSOCIATE TEST 
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THE PA:rn.ED ASSOCIA.TE TEST 
A B c 
1 1 1 
8 sky 1 2 bus 2 airplane 
6 train ll sun 7 wind 
9 yellow 14 red 1 green 
5 elbOI"r 20 ankle 4 knee 
J baseball 17 bovrling 10 football 
2 2 2 
5 elbow· 20 ankle 4 knee 
9 yellow 12 bus 1 green 
3 baseball 14 red 2 airplane 
6 train 17 bowling 10 football 
8 sky 11 S1ll1 7 wind 
1 .2. .2. 
3 baseball 17 bowling 1 green 
8 sky 14 red 10 football 
9 yellow· 20 ankl:e 7 •rind 
5 elbOI"r 11 sun 2 airplane 
6 train 12 bus 4 kr1ee 
J± J± J± 
6 train 11 S1Ul 7 wind 
9 yellow· 20 ankle 2 a i rpl a.tJ.e 
3 baseball 12 bus 4 lmee 
8 sky 17 bow·ling 10 f ootball 
5 elbow 14 red 1 green 
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APPENDIX B 
THE WORD ASSOCIATION LIST 
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THE WORD ASSOCIATION LIST 
1 music 26 religion 
2 sickness 27 quiet 
3 deep 28 salt 
4 eating 29 street 
5 mountain 30 cheese 
6 house 31 afraid 
7 comfort 32 child 
8 butterfly 33 bread 
9 chair 34 minister 
10 whistle 35 hammer 
11 cold 36 moon 
12 'Wish 37 loud 
13 beautiful. 38 thief 
14 foot 39 doctor 
15 needle 40 joy 
16 anger 41 stove 
17 working 42 trouble 
18 earth 43 hand 
19 soldier 44 swift 
20 stomach 45 sheep 
21 justice 46 light 
22 health 47 command 
23 memory 48 butter 
24 hungry L9 baby 
25 head 50 square 
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ABSTAACT 
This research was stimulated by the clinical observation 
that a brain-damaged person, with impairment of recent memory, 
did well on an apparent recent re:mory task, reproduction of his 
50 responses to a word association test . A model of how such 
responses come about was postulated, the main elements of '~ich 
are grouped into two intervening variables: (1) The Automatic 
Process refers to the immediate arousal and ordering, according 
to probability of occt~rence, of previously associated possible 
responses . (2) The Selective Process refers to the choosing of 
the behavioral response according to current situational reqture-
mnts . It was hypothesized that brain-damage al t!3rs the 
normal process L~ specified ways . The predicted consequences of 
this were tested through repetition of a word list under changed 
cognitive requirements. Brain-damaged people were said to differ 
from normals in that their threshold for less dominant responses 
is raised, with consequent shortening of their hierarchy . and 
tendency for most dominant responses to recur; and in their 
impaired ability to modify established response patterns according 
to current stimulus conditions. 
The following experimental hypotheses were derived:. 
I. Upon repeated presentation of identical stimuli to 
normal and brain-damaged people, if capability for recent recall 
is controlled, the brain-damaged will be better able to reproduce 
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previous responses than 1vill the normal. 
II. Upon repeated presentation of identical stimuli to 
normal and braiil-damaged people, with the requirenent to give 
responses different from those already given, brain-damaged people 
will tend more than normals to repeat their previous responses . 
The measure of recent recall was a paired associate test 
in which the pairing of numbers and words reduces comformi tY to 
previously established patterns to a minimum. This measure was 
also used to di scriminate psychol ogically impaired brain-damaged 
from those not so impaired. 
Two groups of 20 subjects each, one group normal and the 
other selected on the basis of psychological impairroont and medical 
diagnosis of brain-damage, gave one free association to each of 
50 words trucen from the Kent-Rosanoff List . Immediatel y following, 
the list was repeated with the instrtlction to give the same word 
they had just given. This was the recall test of Hypothesis I . 
~allowing this the words were again repeated with the instruction 
to give a response different from the previous ones . This was the 
new-response test of Hypothesis II . 
Analysis of covariance indicated that recent memory played 
a very small role in the recall task and that with or without cor-
rection for recent memory the brain-damaged did as wel l, but not 
better, than the normals. With correction the mean of the brain-
damaged group was higher than that of the normals, but the difference 
was not significant statistically. Thus Hypothesis I was not confirmed. 
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Results of the test of Hypothesis I revealed that a recall 
task apparently dependent upon memory may in fact be perfo~ned 
through operation of the Automatic Process, and that on such a task 
brain-damaged people do as Yrell as normals . This provides a 
plausible explanation for the Clinical observation which stimulated 
the research and supports the postulation of the Automatic Process. 
The hypothesized difference between the groups in Selective 
Process functioning tested by Hypothesis II was supported, a 
Student ~ test yielding a probability less than .01. V!hen, through 
analysis of covariance, the effect of recent memory, as measured 
by the paired associate test, was removed, there was no difference 
betvreen the groups . It is inferred from this that Selective Process 
factors operating in this task are highly correlated ~~th recent 
memory . 
The demonstrated behaviors, often described as perseveration, 
rigidity, and concreteness were sho~rn to differ from other behaviors 
similarly labelled. 
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